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(54) METHOD FOR CUTTING GLASS SUBSTRATE AND DEVICE THEREFOR 
(57)Abstract 

PROBLEM TO BE SOLVED: To make it possible to activate the formation of microcracks, to increase a 
cutting speed and to improve productivity by heating a cutting part by irradiation with a laser beam which is 
uniform in energy density and has a longitudinally long shape in the spot in a crossing direction, then rapidly 
cooling the cutting part 

SOLUTION: The laser beam of the longitudinally long shape is preferably a rectangular shape or elliptic shape 
and the length in a major axis direction is preferably made longer by about 1 5 to 25 times than that in a 
minor axis direction. A heating stage and a cooling stage are repeated at least >2 times to impart thermal 
impact. The cutting device has a table to be mounted with a glass substrate, a laser beam generating means 
which is disposed in the upper part thereof, a lens unit for convergence and acceleration of the laser beam 
and a cooling means for rapid cooling of the cutting section. The lens unit consists of a first lens group for 
changing the laser beam to parallel beams and a second lens group for changing the laser beam to the 
longitudinally long shape in the cutting direction of the glass substrate. 
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2 2: W1-5*|Sj»wffllJtbJxT^S8«-6 3 0— <Hi:$3 
-6 5 iSr^TLTV^. 

[0060] ttffiS2#^e«. KriEo^JS»®^is 

[0061] B 1 0 «JbJlS^aSr^D&#?)lc^rfi3EH» 

\z % u— if f--Mg£SB8 1 fc, StTSE^y KSB4 OfcK 
nbMtv-^^.-^ h9 Ob. ItfEu— Iftf— -k3§£ 
SB 8 1 i U>-Xrr=. vh90 tOfaiwfitC-l5»-t6)H> 
-iFlf--fc?g£*B8 l"r«4**vfc^— iftT-AiSuv 
Xas y Y 9 0 l£JHStS*l5 £ 0 K-rsSl&ffl© 5 7— 
8 3. 8 4. 8 5. 8 6 2:, Z.<DZ b fc^fcffiBB-LJwffitt 

If if— Afg£gB8 1 I*. B#X«$5l£$:JBV*TU'— if* 

[0 0 6 2] ttlSEVV'Xa.s.;/ 3E^4 2 

(0 9#SD HKItbih.. ^-^71/- Al 1 
JtfejXfcl^— !fSB£SB8 1 -e«^*3x^V— * 
•^y KSB4 OI^JLfSnfcV'VX^JlX-etSJ: 5lw 
u— - iff— A^&BSSr^gSitrS t*^. i — If IT— A 

ISSl^iSSria 1 OXVB 1 1 fcTfj-f . 
[0 0 6 3] l/yXasyf9 0(t, gftS 9 0 a i: N - 
9 0 a IwKlt bixS^aeo U'^X t Sr^-UTV ^ 

£1>K V ^Sr^l2JS-er5^1 1^X8*9 1 

©S2WX9 2t&5tU-CV^„ 

[0 0 6 4] ^2^X9 2 8, 77^ TW L-^XSr/i! 
V^Ctas#*LV\ tU. :©S2 UVX9 2 SriS 
O'iiJS&WTftLti'- Sfif-AirFfjfero u-iff-A 
££$r#fc-e:£g3 u^X9 3 SrWUTV^S. 

[006 5] S3 U^X9 3 ti, YCS&^lSlOft^^SSr 

wf. l2SU t S3U-yX9 2 > 9 3141-OOU^XJ; 
[0 0 6 6] %tz, H^UTV^v>i5 % HJEi^XSr^t 



[0067] S3 1 2 teJfc^&ossms-cfcsaSs - CO 

i«MJ>#©l 0 0I4« KSB4 0<£»3t#fc4 2 (B9& 
R8) tcffiltfeHs u- 1ftr-A^J:5Jp^$Hfc^7^ 
3S«2 0 0 <0«jerS8Sr«:ft$-&5 t<0-C*>5. 

05 [0 0 6 8] Z<r>^m^mi 0 014, 09XVH1 2 «r 
&m-9-Zk. £^4 2fcB£<**ifcB£SBl 0 1 fc. 
&B£t81 0 1»cga»t6>^5S3l#i$f&«-l 02t. w 
<&£J 1 #P$SBW 1 0 2 fcffitf fetvS > V 1 0 3 lz£ 
9#®$*t5£52#l§SB*S-l 04t. i&ffi£J2£?-P§8B$f 

10 1 0 4IZK»t5>jlSX» Yf-7*/H0 5i > KX« Y 

4"fc< itlo©/XyH 0 6 tSr^UTV^. 
[0 0 6 9] rW/XA'l 0 6Sr^-bT"!QSt$ix5^ 

ttrsa/x/n o 6jttHJ«M?»::ji2a***u fi*3pf£#-t?a> 

[0 0 7 0] ttlffiSl^aci*. ^t?Sr?&«l$-fr-Cr.tt 
25 SKO^S/l^ai^l^ (Peltier effect) Sr 

30 [0071] td=aoJ:5»w«3iftS3xfc^7^3£ffiro«igf 

5i5»r, S$tSJMt**ai 1 014. -<-*7u-.M£ 
35 K»tfeit5Nd : YAG U— »f f-A^SB 1 lit. 
:<0Nd : YAGU-lFtr-A^SBl 1 l"C«4$n 
1t u— if f-A 5rSfr2E u ^Xas 5, j; 19 &M $ 3x5 
u— If f-A<7?Kra5tc^-f Ki--53t7r-f ^<1 12iS: 

40 ^xss:Sb^^i-5r tt^ifig-e*>5. 

[0072] ttrE^y KSB4 oictt, f 1 — y/Hr^os 

[0 0 7 3] ®* 7 2X^^*681 2 0 (S6StfH7# 
45 1*^ X^KB^ttfcT^^i-* (H^fr 

50 tf. if»J:?4t©-CfeoTt>±v\ 
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[00 741 Mffio £ 0 K*?j£S*vfc«]£r^Ol3u wJx 

7 13 0 (S5^i) XtfA^SftfefiMSKS-^ttirtE 
&!SQb88 «rfH3SH-?» 9*- * X n -fe- fc $ t> ^ LTV * 
5. LT0tF®-r— X/u 1 2 <Z>m&X.ttQ®$al' *S 

1 0 0 7 5 J ttr5£*>J: 5 lzi&f8.£nft#7X&m 

[0 0 7 61 #HJ5Jg®K:±5#9;*i^a>«JSr&0$: 
ffiV^T#7^Sffi2 0 0Sr«ieri-5»w»±. 7 1 — ://H 2 
<o±DBt«J^UJ: ? fci-5#7*3£iR2 O OfcaGi- 
5. r. Z<T>%W$u \ 2 a KHSff 

tm7Lbft>Z>£o\z. UT. #5*;gffi2 0 0 5:KtF-r 
5. 

[0 0 7 71 Zrot I58E^— y/H 20-hffilS. IK 
[00 781 r fftffifB8)^&0>#* 5130 

2 0 0 OSy0tt®SrS3Si"-5. 

[00 7 91 tftEK)J:5»^ #7*2£;g2 0 0©Bti ! 
^Ti"5t» *^7l30«:»»T#5^ifi200© 

1 2Sr^5*^^^a2 0&tf^3'JTO4 OSr^iS 

«%S2#l^fg5 0 £SrJBV^C;!f5*g«2 0 0<D$J 
BrSWfca* i/yXa= yf90 <oSiEETf?»wfilLCi-5 J: 9 

[0 0 8 01 ra3i5JwU"CS?d^Ti-5i:. 
*7&ft8Bl 2 OOT^fai- *£T($£-e\ r.£>S8S8 
KKtt e>ixfc 1 ?-s'7'»- £ 0«I@rSBfit»clOJJ8^ r y 9 

■Mi, fflEU^X^^v K9 0001^^9 1 £iS9 

[00 8 13 ze>Z?\z¥ffif-J>.\z&&Zti1zi'—lF 
if— aii. S2 wyXS9 2^577^7^ w^X* 

[0 0 8 21 3fclw. tiJSt^B'Oft^i^^^fcS^ 
uyXmMvy^az SriBO 

5. coi9lwUT^SJgft:SHfc^-lfK'-Al*» 



X, YCfc*-|Rl^wA^a J S*5^3 U>X9 3&iE9fc 
» t> u— iff— A<73SCfi*I$l<^S $ * 5 «Cfl*|6l<Ofi $ 05 
1 5~2 5{8ifc3J:?l::E3&£ft5. 
[0 0 8 31 §J»fSB£:u— »ftr— AiWSJi^i:, 
05 V K^^#©5 OtriD-^y K1S40tt*o;*T-Al 

=.T*— ^ 2 2»-J:?)X^tw^S3x*^t ) . @r®<*> 
gfrofcu-— W-J»tf# 1 7*3&\zmt2*iTVJmU 

10 [00841 «JBrfB<DiBl&«. W— 0 s A£>£ij&£># 

15 [00851 £LL<Z>£5lw. — y K88*s^$ix**s 

iSifflSl* Jt5 1 . — v KttKUKtt bSxt^n^Wc. 10 0 

t±^i»^ofe*{' J; 9 «HMp*sj&» Sit*. 

it. Z*UZi.r>T'(9u? 1 7v9imj&£tiZ>. 

[0 0 8 61 # ! 7*W&<7>±m\ZW$m2 0 2# 

^fifc$JrTV5«>^»w«:, Nd : YAGU— IfSJB^T 
R$t£E2 0 2*3ttwKt*-rs (913#§) . 
25 [00 8 71 ZO>±o\Z. SMZ&\Z£>)#9X&&<0W 
&i&\zmf&Zix1t-*''(9B9 7y9tZ. ft ffi*» 
tl1t7— ■//K^±BX«XJ$?L 1 2 a K.fc5KSttjro£j 

30 SrSJt53.i:l''&5. 

[0 0 8 81 *f9^S5«<^!Jer*^Ti-5i:. T—f/v 
1 251)^7 K884 0*sa«!J<O{tCJcM5 1 b 4>»^ x 
-y/n 2<o£#ftfc;to*fcHfcn2ffi*8&&S*u -> 

!) y/2 7 b\Z.£<Q \f>mt2 7 a^Ml 2 b SrH 
35 ifibT^ltaiSnsrttwJ:^. «J0rSHfc^7^SSt 

[00891 £AJb» *^^4-, Hffi^^-MUStO?g®»c 
40 T» *^^£5-<Oi3»<D»g5S:^i-5^ferf. m«t 

45 [00 901 

50 <D£/*asgtefcT-#, «3grigSSr3g«)-C^SS«>iS]±«r 
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[SI 1 ] *36K(i:«t 5 u— !f f-AOBfSas«^JBt? 
fcO. ^n-*S&«a^^T?i$-fcw-1flf-A$:fl! 
v ^-C§0»$ ftS«JWre8e>ffl5t#*f Sr^i-EJ-C *> 5. 

[H2] *3EK}ci5u— Tlf-A^)»fffi^S*^T? 

v ^T«J»r $ ft SSWrS? SriiDSl -frfci$tf>£ 
S. 

[H4] *36?gtwJ:5U-1fK--A<oWfEAS«n3fg-c 
S, 9 , 3^/mf«ac*J«-SSffiT?*9-* u- If if- A Srffl 
V *-C«J«<5? ft5«Wr8B LfcaefcAft $-fr^:^<0«: 

[616] H7fc*£ftfc#?;*a6K<^*f«««>jEBB 
HT?fcS. 

[si 7] a 7 \z.tf£ frills =7 *m%L<D®wmm.<r>$m 

[H8] 12 8 iz^t^tvlt^-y'/ucDA-Amz 

®H-e*>5. 

[BIS] ^5, KSB$r&<fcLT^1-**«E]-e*>5. 
[HI 0] AURl^aSr«EIS«)twSrrifflffiB|-t?ife5. 
[Si 1] i>vXa= „ K Sr«lS«)tr^i-^aB|-Cfc 

[012] JfciJ#»tf>*mE|-C;fc3. 

[HI 3] ^7^£«S:«J»ri-5«J8Sra»&«)lc5%i- 

[HI 4] af3fe<Oif^->r>^!3c^/mfffi*SrftoU' 
— !f tf- A v ^T«J»r $ ft SSJ&rH OSJ^A Sr^i" 

[Hi 5] 8§3leo?^^->'T>^^^««Sr^U' 
-If if- A Srfllv ^TfONffftrjlM Lfc&fcjSJft 



$$13 2000—219528 
1 O-^xKHOMtl, 

1 1— X7l A, 

1 2— t— ://K 

05 12a -jra?u 

1 3- -^o^r— A, 

2 2-!)^-?, 
2 

10 2 4 -S8SH-, 

2 s-^tt/^y^-^, 

2 6-**— K 

2 7- -*f*^a, 

2 7a -f 
IS 2 7b-->i)>/ 4 
4 O" -^y KSB, 
4 1 

4 2 - -3t^-&. 

5 O ■ ^ K»2S#a s 
20 5 3-!)s7*-# > 

6 0- ••*2#fc#&. 
6 1.6 2 

8 O-mitt, 

9 O - l/yXasy K 

25 9 1—Jtfl 

9 2- "S&2 l/V^B, 

9 3— JR3 U>"X X 

1 0 0-ft«m 

1 0 1—HJ68B, 
30 1 0 2- -Sfll#lfc9l«\ 

1 

1 0 4-#2#fW88\ 
1 0 5 -X, 
1 0 

35 1 1 1-U— <ftf-A*^ffl, 

1 1 2-3t7r^^ 

2 0 0- •tfr^&K, 
2 0 2-RJtffll. 
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